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Background of the Invention 

"This invention relates to an immersion lithography system, such as described in 




WO99 /49504J aving a liquid supplied into the space between a workpiece such as a 
0 wafer and th e last-stage optical element such a^alens ofthte^jtical system for proj ecting 
the image of a reticle on the workpiece. The liquidlhus supplied improves the 



performance of the opti cal system and the quality of the exposure . 

The supplied fluid may be water for light with wavelength of 193nm, for 
example. For other wavelengths, different liquids may be necessary. Because the last- 
/ stage optical element is exposed to the liquid, there is a chance that some of the liquid 
will be absorbed by the elemen t. In particular, if the last-stage optic aj^element i~s ^ ^^) 
calcium fluoride i s a common len smaterial for lithography systems and is a hygroscopic 
material. In other words, the last-stage optical element in an immersion lithography A / S 

system is likely to abso rb water fr orgjl^urro^ ' 

The absorbedjvate^naj^^ problems. Firstly, it may degrade the 

image projected by the lens by changing the refractive properties of the lens element, or 
by causing swelling of the lens and changing the geometry of the lens. Secondly, it may 
cause long-term degradation of the lens due to chemical effects. 

It is therefore an object of this invention to provide a system and method for 
periodically removin g the water from jhejensj^prev ent the absorbed water leyel from „ 
re aching a critical level to cau gfr^rad^^^ nnd In pmrjTtJnnc trr 

damage to the lens. 



Summary of the Invention 

Figs. 1 and 2 show two steps taken by a system embodying this invention. In the 
firs^sltj^jis shown in Fig. 1, a pool of water is shown between the bottom of a lens 
(representing the last-stage optical element of an immersion lithography system) and a 
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wafer (representing an example of workpiece for having an image projected thereonlo). 
The wafer is being exposed under normal exposure conditions and then removed from 
underneath the lens. In the next step, as shown in Fig. 2, the bottom of the lens is broug ht 
into contact with an abs orbed liquid removal system . This system can be either a 
portable syste m that is positioned under the lens or a fixed system to which the lens is 
moved. In the case of a portable system, it can be placed on the wafer stage, either in 
place of the wafer or the wafer chuck. 

The system itself can have several embodiments. As a first example, the system 
contains a li quid with a st^ ng^^ liquid absorbed by the lens. In 

the case of water as_an immer sion liquid, a removal svstgm mav contain et hanol t hat has 
a strong affinity. Any re moval liquid can b ejis ed provid ed it has an affinityjor the liquid 
to be removed a nd does not damag e the lens elemen t or coa ting ofjhejens. The bottom 
of the lens may be caused to so^kjn the liquid for a period of time to reduce the absorbed 
liquid l evel. The removal system is removed thereafter and the lens is ready to be 
"exposed to water. . 

As another example, the system may contain a heat ge nerating system and/ or a rJU^%s( 
^vacuum device. The combination of heat and/or vacuum on the surface of the lens causes ^ ^ 

absorbed water toundergo a phase change to vapor, or to evaporate from the surface. 
The reductio n in wate r density on the surface of the Jens draws water that is absorbed 
more deeply in the lens to the surface. 

Water removal syst ems of other t ypes may also be used for the purpose of this 
invention. 
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